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(54) YCTPOflCTBO fl/lfl PACIUMPEHM5I 
CKBAXMH 

(57) Mao6pereHM6 othocmtca k ropHOfl npoM- 
m M CTpovrre/i wrray h m.6. Mcno/ibaosaHO Ana 
coopyaceHM* CKBaxcMH noA npe!wmrrBM*MM 
KdK c oAHOBpeMeHHOd npomiaAKOft xoxyxa 
mum TpyOonpoBOAa. rax m 6ea npouiaAKM. 



Ueilb - nOBUUI6HM6 HdAOXCHOCTM paGoTt*. Yct- 

PoActbo coacpkmt Tpy6y-/iKA*P (Til) 1 , Koxcyx 
(K) 9, npMBOAHoA Ban 2 m pa6oMMA oprdH (PO). 

riOC/lBAHMft BbinO/IHBH B BMA6 KOHMHBCKOrO 

pacicaTUBaiouiero MexaHM3Ma, «a uieflicax sice; 
uetfTpMKOBoro Bana 3 icoroporo pacno/ioxoHu 

K0MMMBCKM6 KBTKM 5. flpOAOAbHUe OCM KBTKOB 

5 pacnono*eMbi noA yrnoM k ocm PO. Ban 2 
cicperuieH c PO m paaMeuteH c bo3mo*hoctWio 

BpaU|6HMH B Til 1 MflM B K9. Oahm K0H6U PO 
C06AMH6H C B03M0*H0CTbl0 BpaUlBHM* T/l 1 M 

Apyrofl - c K 9. Pe6pa 10 pacnojioxexy cmm- 

MBTpMMHO OTHOCMTBflbHO OfcM PO. M MX KOHlJbl 

aaxpeniieHU Ha Hapy*Hux noBepxHocrax T/l 
1 m K9. npw BpameHMM ea/ia 3 Bpauiaercn m PO. 
a ero tear** 5 oGicarbi samz* no aa6oto pacuiw* 

pflBMOA CKBaXMHU, npOMSBOAA yfWIOTHBHMB 

rpyHra b paAwa/ibHOM HanpasiieHMM. flpw 
BCTpese c eanyHOM pe6pa 10 babb/imbbiot ero 
b rpytrr mam padpytuaipT. 3 Mil. . 
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M3o6peTeKMO othochi-c* * ropnoA npo- 

MWUJneHHOCTM M CTpOWTeflbCTBy M M0K6T 6UTb 

Mcnonb309dHo An« coopymeHMR ckbbxmh noA 
npennTCTBMflMM, icaic c OAHOBpeMeHHoA npo- 
•c/iaAxofl xoxyxa win TpyGonpoeoAa. Tax m 6e3 
npox/iaAxn. 



Uenb M3o6peT6Hvm - noBwuieHMB HaAex- 

moctw pa6oTU. 

Ha *mt.1 noxaaaHa cxeMa crpowTe/ibCTBa 

KpMBOJIMHeftHOft CXB8XMHU C OAHOBpeMBHHOfl 

npomiaAKOft TpyGonpoBOAa; na <J>mt.2 - ycr- 
poflc rao, npOAOnbMM A paapea; Ma $mi\3 - pa3- 
pea A-A Ha $wr.2. - 

YCTpOftCTBO Ann paCUJHpeHMfl CXBBXMH 

coAep^MTTpyOy-nMAep 1. b xoTopoftycTaHOB- 
iteH Ha npoMexyTOMHwx onopax (He noxa3aHu) 

C BO3M0XH0CTbK> Bpail|6HM5l npMBOAHOft Ban 2. 

Pa6otMft opraH Btino/iHCH b bma$ pacKaniBa- 

•QlUerO MeX3HM3Ma C 3KCUCMTPMK0BWM BBJIOM 

3, Ha uieftxax 4 KOToporo pacnonoxenbi kohm- 

MeCKHO KBTKM 5. nOOAOAbHUB OCM CWMMffTpMM 

pacnoAOxenu noAyniOM 1*6 « npoAOiibHoA 
ocm pa6osero opraHa tbkmm o6pa30M, hto npw 
BpatueHMM aaiia 3 kbtkm 5 xaraTCfl b 3a6oe 
ckbbxcmhii no cnnpanM eoxpyr npoAOiibHoA 
ocm. YxaaaHHuft yro/i onpeAenneT mar icanca 5 
- noAasy ero 38 oamh oGopoT BOKpyr npoAOAb- 
hoA ocm paGonero oprana. Oamh kohbii ea/ia 3 

KMHeM«T»meCICM C8Sl3aH C npMBOAMUM BB/IOM 

2, HanpMMep, nocpeACTBOM My<t>Tu 6 m ycra- 

HOBJIOH C B03MOXHOCTbK> BpailieHMfl H8 OOA* 

tuMnHMKOBOft onope 7 othocmt6jii»ho 
Tpy6hi-nMAepa 1. ApyroA kohbu aa/ia 3 ycTa- 

HOBA6H C B03MOXHOCTbX> BpdtUBHMA B Onope 

8 Ann paGosero opraHa, KOTopaa pacnoioxe- 
hb BMyrpM npoxiiaAUBaeMoro xoxyxa 9. Tpy* 
6a-AMA6p 1 m xoxyx 9 cobamhohu moxcay 
coGoA pe6paMM 10. xoropue pacnonoxeHu 

CMMMBTpMHHO OTHOCMTGfl bHO npOAOflbHOA OCM 

paConero opraHa m oxaaruBaiOT paGosnA op- 
raH. KaxAoe pe6po 10 oahmm kohuom 3axpen- 
neno, HanpMMep, c noMombto ceapxn na 
■ BHeuiHeft 6okoboA noBCpxHocTM TpyGu-nHAe- 
pa 1 , a apvtmm kohkom - na BHeuiHe A GokoboA 
noBepxHOCTM xoxyxa 9. AwaMerp kohmmcckmx 
kbtkob 5 pacuBTUBaiomero MexaHM3Ma yeeiiM- 
HMB86TC* ot TpyGu-nMAOpa x xoxyxy 9. npM* 
boahoA aan 2 npMBOAHTOt bo BpatuaHMO OT 
GypoBoro craHxa 11. kotopua ycraHoa/teH c 
B03MdxHocTtio nepeMeweHMB no pbmo 12. yc- 
TBMOBiieHHOM 8 PbGohbm koT/toBdHe 13.Koxyx 

9 moxbt noAAepaKMBSTbCsi na secy c no- 
MOiUbio. HanpMMep. TpyGoyx/iaAMMxoB (ho no- 

• K838HUX 

YcTpoACTBO Ann pacuiMpeHMA cxbbxmh 

M0X8T MMBTb MHBeHT8pHII8 C8KKMM 14 M 15, 

coeAMHBHHue cooTBercTBBHHO c Tpyfiod-nM- 
AepoM 1 m c MwyxoM 9. HanpMMep. c no- 

MOtUbO CMPKM. _ 



YctpoAtbo A^fl pacuJMpeHMfi CKBaXCMH 
pa6oT8BT cneAywmMM o6pa30M. 

ii3 paGoMero KOT/ioeaHa 13 c noMomwo 6y- 
poaoro CTdHKd 1 1 npoGypMBaeTCB nMOHepnan 
5 cxea)icMHa ao auxoAa TpyGu-nMAepa 1 Ha no- 
eepxHOCTb b npneMHOM xoTiiofiane (ho noxa- 
38H).KxoHuyTpy6M-iiMAepa 1 bmocto Gyposo A. 

rOAOBKM npMCOBAMHWIOT MH BB HTBpHyiO CBK- 
UMK) 14, X XOHUy C6XUMM 15.npMCO0AMH«K)T 

10 xo)xyx 9, noAAepixMBaeMuA TpyGoyxhaAHMxa- 
mm. 3aTeM BXAKwaioT npMBOA BpatueHMii Gypo- 

BOrO CT8HK811, XOTOpWA. npMBOAMT BO 

epatueHMe npMBOAHoA Ban 2 m KMHeMdTMMecxM 
coeAHHBHHuM c hmm Ban 3 paGoMero oprana. 
15 npM BpauieHMM nana 3 xbtxm 5 oGxotwbbiotcji 
no 3a6oio pacuiMpneMoft ckb8)xmhu. npOM3BO- 
A« ynnoTiieHMe rpyma b paAHa/ibHOM nanpaa- 
neHMM, ocyiuecTBA«» n pOTac km Bd h mb 3a co6oA 
20 xo)xyxa 9. B ciiysae hco6xoammoctm Aono/i hm- 
TenbHoe ycM/iwe ahji npotacxMaaHMB xo)icyxa 9 . 
■ moxho co3AaaaTb noAatHMKOM 6ypoaoro 
craHxa 11, KOTopuA nepeAaet ycMnne nepe3 
TpyGy-iiMAep 1 m pe6pa 10 xo^cyxy 9. flpM stom 
25 paGoMMft opraH paarpyxeH ot oceawx ycMAMft 
noAarMMxa 6yposoro CTaHxa 11. npM Bcrpene 
pa6onero opraHa, HanpMMep, c BanyHOM xancM 
5 BAaanwsaiOT ero p rpywr, eoiM no3Bons«OT 
pa3Mepu saiiyHa. Ec/im pa3Mepu aanyiia hb 
30 no380/iaiOT xarxaM 5 BAaawTb ero b rpynr, to 
bo B3dMMOAeftCTBMd BciynaioT pe6pa 10, koto- 
pue npeAoxpaHfliOT kbtkm 5 m eecb pb6ommA 
opraH ot noiiOMOx. DpM stqm paccTOUHMO 
Me)KAy cocbahmmm pe6paMM 10 no nepMMerpy 
35 pA6osero opraHa onpeAenaeTCA pbcmbthum 
nyreM c yseroM xapaxTepMCtMKM rpywTa. amb- 
MeTpa pacuiMpneMoA cxaaxcMHU, yrna xonyc- 
hoctm xaTKoa 5 m mx xonswecTBB. PeGpa 10 
BocnpMHMMdiOT na ce6» M3rM6aK>lt(Mft MO- 
40 MeHT, B03HMXaiOmMA npM BnMCMBdHMM CMCTB- 

mu TpyGa-iiMAep 1-xoxyx 9 b aaAaHHyio 
xpMBOiiMHeAHyio TpaexTopMio, npeAOxpaHflfl 
ot yxaaanHbix Harpyaox paGotMft opraH, hto 
AonoiiHMTenbHO nofiuuiaeT HaAeacHocrb ero 
45 paGoTu. 

npM paCUIMpOHMM CKBBXMHU 603 npO~ 

miaAKM xoxcyxa 9 ycrpoftCTso paGoTaer anaiio- 
rMMHO. B 3tom cnyMdB xoxyx 9 ne 
npMcoeAMHfiKrr x MHBBHTapHOA cbkumm 15 m 
50 nocneAHUB npM nepeMetaeHMM ycTpoAcrea a 
rpyHTe Buno/iHueT ponb cTa6MHM38Topa hb- 
npaBneHMH pacuiMpeHMA. CTaGMUMaauMM na- 
npaeneMMfl pacuiMpaeMofl ckb8Xmhm 
cnpcoGcTByeT Taoce m hmhhuq peGep 10. B 
55 A3HH0M cnysae ex/ixweHwe npMBOAa noAaTMM- 
xa GypoBoro CTBHxa 11 moxho ho npOM3BO; 

AMTb. 

<t>OpMy/ia M3O6p6T0HMfl 
YCTPOACTBO A^B paCUIMpBHMfl CKB83KMH. 

BKiiiosaK)U4ee Tpy6y-/iMAep. xoacyx, paGoMMd 
opran, oamh kohbu xoToporo cobamhoh c Tpy- 
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fioft-JwwapoM. a APy"*» - « KomyxoM C B03- 

MOKHOCTbtO BpamOHMII. M npMBOAMOR 9BK. 

citpenneHHUfl c pa6om«M opraHOM. o J n i M s a- 
to ut • a c a TeM, hto. c ue/iwo noayuieHMa 
naflexHOcni e pa6oie. pa6osM« opraM buikmi- 
hbh b bmab xomwecicoro pacxaTWBaK>mero 

MeX8HM3Ma C 3KCU8MTPMKOBUM BBflOM M C KC- 
HMieCKMMM KaTKBMM. yCTBMOBflBMMMMW H8 



aKCUBHTpMKOBOH B8liy. M npOAO/lkMMB OCH KO- 

■ropux pacnomwcBHU nofl yrnoM k npo/pJiwHOA 
ocm pa6oMaro opraHa, npt* stom yerpoflCTBO 
CHaO^BHO peOpaMM. chmmbtpmmho pacnoaor 

X6NHUMM OTHOCKTeflWMO npOflOAbHOfl OCM pt- 

ooMero opraHa, kohmu noropux aarperuwHu 
Ha MapyxcMMx noBepxMoewx TpyCu-aMAeoa * 
Komyxa, 





Qur.3 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers S and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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